STORM DRAIN MOVABLE BAFFLE 



Cross-Reference to Related Applications 

This application claims the benefit of provisional application No. 60/396,732 filed 
on July 19, 2002. 

Field of the Invention 

The present invention relates to storm or drainage flow controls 
particularly where the flow is likely to include solids that must be segregated at 
least temporarily to permit downstream fluid handling operations to be carried out 
efficiently and safely. 

Background of the Invention 

In many sewer and storm water drainage systems, modular parts of the 
system are constructed off site, transported and installed in a prepared site. 
Such preparation usually consists of excavation of an area to allow a contractor 
to quickly install and connect the prefabricated elements of the system. Such 
prefabrication reduces the costs of the system in terms of the portions used and 
the cost of installation. However, the design of the system cannot be easily 
modified due to the size of the prefabricated portions and the necessity to 
establish safe flow conditions to prevent wastewater overflow and local flooding. 
One particular difficulty in municipal drainage systems is accommodating short 
term increased flow due to storms of infrequent but large magnitude in terms of 
rainfall over a short interval. These are particularly difficult to manage where 
solid waste material must be impeded that is often included in the flow through 
the system. The problem becomes critical in storm events where the waste 
treatment facility is unable to handle the overflow and diversion of the flow is 
effected to prevent backup flooding. A particular problem exists with respect to 
handling floating debris and waste material in such systems. Under normal flow 
conditions, the waste water will be fed to a treatment plant. During or after a 
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heavy rainfall, or in winter time, a rapid melt of snow and ice, water flow will 
increase and, in most systems, the overflow is diverted to rivers or lakes along 
with the contaminating waste. 

Summary of the Invention 

The present invention provides an economically efficient solution to this 
problem by providing a baffle that operates substantially in two positions in a 
drain passage and after shifting from a low flow position to a high flow position, 
the baffle will automatically return to the low flow position when the flow volume 
changes. In the low flow position, the baffle extends in a plane that is 
substantially perpendicular to the direction of flow through the drain passage and 
is maintained in this position by a torque limit mounting while, in the high flow 
position, the baffle moves under the action of the flow and is released at a preset 
load by the torque limit mounting to move out of the way of the flow. When the 
flow drops, the baffle will return to its original position, that is, vertically extending 
across the flow. In the low flow position, the baffle acts to impede floating waste 
material and debris from flowing to the treatment facility. The strength of the 
torque limit mounting will determine the magnitude of the load caused by an 
increased flow at which the baffle will pivot to move out of the flow path and allow 
the flow to pass such as to a diversion channel and out of the drainage system. 
This function will prevent damage to the baffle and baffle mounting device while 
preventing a large amount of unwanted debris from reaching the water treatment 
facility. 

Brief Description of the Drawings 

The foregoing and other objects of the present invention will become 
apparent from the following description taken in conjunction with the 
accompanying drawings, in which: 

Figure 1 is a side view in elevation of the drainage system of the present 
invention; 

Figure 2 to a top view along lines 2-2 of Figure 1 ; 

Figure 3 is front view in elevation of the baffle and mounting used in the 
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system; and 

Figure 4 is a side view along lines 4-4 of Figure 3. 
Figure 5 is a side view of the torque limiter, useful in the present 
invention. 

Detailed Description of the Invention 

Referring to the drawings, wherein the like numerals designate 
corresponding parts throughout the several views, there is shown in Figures 1 
and 2, a drainage installation 10 which is typically of concrete reinforced by steel 
rods or bars as is conventional. The installation 10 will have at its inlet an 
opening 9 to which will be connected to a drainage pipe 1 1 . The opening 9 leads 
to a diversion chamber 14 in which is installed a baffle 24 and pivot mounts, one 
of which is shown at 22. As explained below, the pivot mounts, two of which are 
provided on opposite ends of a baffle support rod, allows the baffle 24 to pivot in 
the direction arrow 26 once a sufficient load is applied to the right hand face of 
the baffle 24 as viewed in Figure 1 . The diversion chamber 14 extends to the 
restriction 16 formed on the interior wall of the installation 10. Beyond the 
restriction 16, a tide gate chamber will be provided at 18. Normally, a weir 17 is 
placed across the restriction 16 to control the flow of liquid into the chamber 18. 
A diversion outlet 25 is provided opposite the inlet 9 and this typically will be 
used to direct fluid flow to a treatment facility. 

Under normal weather conditions, liquid refuse and sewage will flow in the 
direction of arrow 13 through the inlet 9 and fill the well or recess 29 up to a 
nominal liquid level 28. The wall 31 has a height above the base of the well 29 
based on the estimates of the range of flow volumes expected for an installation. 
The capacity of the installation 10 is selected based on the expected flow. Under 
normal or expected conditions, only periodic and relatively infrequent cleaning of 
the weir 17 will be required by workmen who will gain access to the weir 17 
through a manhole cover 23. To control the accumulation of debris on the weir 
17 and downstream of the weir 17, the baffle 24 is installed in the chamber 14 
with the faces of the baffle 24 extending in a plane that is generally perpendicular 
to the flow direction 13. The bottom edge 34 of the baffle 24 should extend to the 
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flow level 28 so that the baffle 24 will normally block floating debris from passing 
downstream in the liquid flow. 

According to me present invention, to lessen or prevent damage to the 
baffle 24, a torque limiting mounting for the baffle 24 is provided. As shown in 
Figure 3, the baffle 24 extends from a pivot rod 36, one end of which is mounted 
in a bearing support 22 while the opposite end 38 is mounted in a torque limiting 
device 40 such as one which is available from AUNSPACH CONTROLS CO, 
INC located in St. Louis, MO, as schematically shown in figure 5 at 40. The 
maximum flow encountered upon the baffle right before it swings up and out of 
the way is 38,200 GPM. The weight of the baffle is effective to lower a tripped 
baffle. The baffle can swing freely anywhere between 2 and 88 degrees after it is 
tripped. The torque-limiting device 40 operates to maintain the baffle 24 in a 
vertical position as shown in Figure 1 . In the event the volume of the liquid flow 
entering through conduit 1 1 becomes elevated due, for example, to a rapid 
snowmelt or heavy rainfall, the load on the right hand face of the baffle 24 will 
increase up to a preset limit which, when reached, will a result in unlocking of the 
baffle by the torque limiting device 40 to allow the baffle to move toward a 
horizontal position about the axis of the rod 36. According to the present 
invention, the material from which the baffle 24 is made may be less than the 
density of water. This will facilitate the pivoting movement of the baffle 24 to its 
horizontal position. When the liquid level has returned to its normal low flow 
condition, the baffle 24 will return to its vertical position under the influence of 
gravity. Under the high flow conditions, a sluice gate valve will be opened to 
allow flow through the diversion outlet 25 to prevent flooding of the downstream 
treatment facility. The diverted flow will pass through the diversion channel 32 to 
an outlet 33. 

Any torque limiter may, of course, be employed. The model D82-6000 
available from Aunspach Control Co. Inc. is particularly useful as it is designed to 
allow rotation of a shaft carrying the baffle as liquid flow reaches a 
predetermined load on the baffle face. 
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The model D82-6000 mechanism includes a number of alloy steel balls 48 that 
are forced into detents 44 by a series of springs 50 acting thru a spring seat 56. 

In operation, the torque applied by the rising liquid to the baffle 46 flows from 
the baffle shaft 50 into the Model D82-6000 body 42 through the steel balls 48, 
then to the detent plate 58 and anchor plate 54 to the channel wall. 

As rising liquid level increases torque on the baffle 46, the increasing 
torque flows thru the baffle shaft 50 and into the Model D82-6000 body 42. When 
the liquid reaches a preset level, the balls 48 are forced out of the detents 44 
against the force of the springs 52. Once the balls 48 are out of the detents 
44 the mechanism is disengaged and the baffle 46 is free to rotate and float on 
the liquid surface. As the liquid level recedes, the baffle 46 will return to its 
original vertical position, the balls 48 will re-engage in the detents 44 and lock 
the baffle 46 in its original position and ready for the next cycle. 

The 100% stainless steel series 316 baffle may be made of hollow metal 
sheets which may be coated with an anticorrosion plastic or polyethylene board. 

Having described the invention, it will be apparent that modifications may 
be made thereto without departing from the scope of the invention. 
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